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LAID-OPEN PATENT GAZETTE 

Laid-open No. 1989-145319 OZ-'^SSJ*) 
Laid-open Date: June 7, 198 9 
Examination: Requested 

Title of the invention: Method for producing octahedral to 
tetradecahedral common salt crystals • 
Application No. 1987-299996 
Filing Date: November 30, 1987 
inventors: Ken-ichi Kagiwada, et al. 

C/o Japan Tobacco Inc. 

4-13-20/ Sakawa, Odawara City, Kanagawa Pref. 
Applicant: Japan Tobacco Inc. 

2-2-1, Toranomon, Minato-ku, Tokyo 

Claim: 

A method for producing octahedral to tetradecahedral common 
salt crystals, comprising the steps of adding 5 to 1000 ppm of sodium 
hexametaphosphate to a common salt solution, and precipitating 
crystals according to a conventional method. 



oo? on objhj 0£ioo»; 

Detailed description of the invention: 

The present invention relates to a method for precipitating 
octahedral to tetradecahedral crystals excellent in flowability 
from a common salt solution. The octahedral to tetradecahedral 
crystals in this case refer to the tetradecahedral crystals B to 
octahedral crystals C (hereinafter called "polyhedral crystals") 
obtained due to growth and change from the ordinary cubic 
(hexahedral) common salt crystals A as shown in Fig. 1. 

If hexahedral crystals are transformed into polyhedral 
crystals, highly pure common salt such as purified common salt or 
table salt, which has a problem of consolidation, can be prevented 
from being consolidated since the particles become more spherical 
to decrease the adhering faces between common salt particles, and 
furthermore, such an effect as improving the convenience of 
operating a hopper or the like can be expected because of higher 
flowability. Moreover, the commercial value of foods having common 
salt deposited. such as rice crackers and other ordinary crackers 
can also be enhanced, 
(Prior art) 

Cubic common salt crystals are generally produced with 
pressurization, vacuum evaporation or cooling. In special cases, 
for example, a flat oven is rotated with its speed controlled for 
controlling the surface evaporation rate, to produce hollow, 
pyramidal or flaky salt crystals. 

Cubic common salt crystals could be transformed, for example, 
by mechanical wear, into virtually spherical or virtually 
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tetradecahedral crystals, but this method has such problems as 
necessity of labor increase and production of unequal crystals. 

It is known that octahedral common salt crystals can be 
produced if urea and tetrasodium polyphosphate are added to the 
mother liquor for crystallization pShoseki Kogaku 
Crystallization Engineering," Toshi Nakai, pages, 86-87, 1986), 
but this method has a problem that the urea and sodium polyphosphate 
to be added are not food additives. 

It is also known that when pickled ume* (Japanese apricots) 
are produced, octahedral common salt crystals are precipitated 
("The Japanese Society of Sea Water Science Journal," Vol. 40, No. 
1, page 28, 1986), but this method cannot of course be used as an 
industrial production method. 
(Problem to be solved by the invention) 

This invention provides an industrial method for easily 
obtaining polyhedral common salt crystals by adding a slight amount 
of a food additive. 
(Means for solving the problem) 

The gist of this invention is a method for producing 
octahedral to tetradecahedral common salt crystals, comprising the 
steps of adding 5 to 1000 ppm of sodium hexametaphosphate to a common 
salt solution, and precipitating crystals according to a 

conventional method. 

Sodium hexametaphosphate (NaP0 3 ) 6 is added by 5 to 1000 ppm 
to a saturated or virtually saturated common salt solution with 
purified common salt or ordinary salt (containing 95% or more of 

'" 3 
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NaCl) dissolved. 

Sodium hexametaphosphate is added not only to NaCl but also 
to brihe with high ion contents of Mg, Ca, k, so, and so on obtained 
by concentrating seawater, for preventing the scale deposition on 
an evaporator (see JP51-26903B, . However, . sodium 

hexametaphosphate- has never been added to a common salt solution 
with a low impurity concentration, for producing polyhedral common 
salt crystals as in the method of this invention. 

Further adding fine cubic common salt crystals with a size 
of 100 to 420 *n as crystal seeds to a common salt solution containing 
sodium hexametaphosphate is effective for efficiently 
precipitating polyhedral common salt crystals. 

For crystallization, a usually used method such as cooling 
crystallization or evaporative concentration can be used. These 
crystallization methods are described below in detail in reference 
to Figs. 2 and 3 showing apparatuses used for those methods. 

Fig. 2 shows an apparatus used for the cooling crystallization 
method. symbol 1 denotes a constant temperature heating, water 
. tank; 2, a vessel containing a common salt solution; 3, a stirrer; 
4, a pump; 5, a .cooler; 6, a crystallizer; 7, crystal seeds to be 
added into the crystallizer 6; 8, a conduit pipe for. connecting 
the inside of the vessel 2 with the cooling device 5 through the 
Pump 4; 9, a conduit pipe for connecting the cooler 5 with the 
crystallizer; and 10, a conduit pipe for connecting the crystallizer 
6 with the inside of the vessel 2. 

A purified common salt or ordinary common salt solution is 
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pl aced in the vessel 2 installed in the constant texture heating 
water tan, 1, and further purified common salt or ordinary -on 
salt is added. Then, 5 to 1000 pp. of sodium hexametaphosphate is 

■ . ^ bi rred using the stirrer 3. The saturated 
added, and the mixture is stirred using t 

• vessel 2 is fed to the cooler 5 by the 

common salt solution m the vessel 

^ „i oe a The cooled and supersaturated, 
pump 4 through the conduit pipe 8 . 

common sa!t solution is fed throu 9 h the <H-.it. "pip. 9 into the 
crystallizer 6. The pre-arranged common salt crystal seeds 7 are 
supplied to the supersaturated c« salt solution In the 
crystalliser 6. In the crystaliizer 6, crystals grow around the 
cry stal seeds 7 into large tetradecahedral to octahedral crystals. 

. ^ ^ic^^lizer 6 overflows and is 
The supernatant solution in the crystallrzer 

returned throuoh the conduit pipe 10 to the vessel 2. 

This circulation is repeated, to let the common salt crystals 
ln the crystallirer « gradually grow into large octahedral crystals.. 

. • ,.„.,ted to make the crystallization time 
If the circulation is repeated to ma ^ 

«. „™» perfect octahedral 

longer, the obtained crystals become **»ee* A P 

crystals, and if the time is short, tetradecahedral crystals are 
produced. This apparatus is operated for hatch production, and 

+ . mp the polyhedral crystals growing into 
after lapse of necessary time, the poiyn 

an adequate size are taken out and dried. 

annaratus used for the evaporative 
Fig. 3 shows an apparatus 

u ... Hflnftte3 an evaporator; 12, a pump ; 
concentration method. Symbol 11 denotes P. 

ia. boiler; 15, a vacuum pump; 16, a condenser; 
13, a heating Pip©; 14 ' a.boiier, ±=>, 

' „ nn salt solution tank; 19/ a conduit 
17, a drain tank; 18, a common salt soiu 

^ w htt- 14 with the heating pipe 13; 20, 
pipe for connecting the boiler 14 wxtn t 
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a conduit pipe for circulating the common salt solution in the 
evaporator 11 through the pump 12. and the heating pipe 13; 21/ a 
conduit pipe for connecting the top of the evaporator 11 with the 
drain tank 17. through the condenser 16; 22, a conduit pipe for 
connecting the drain tank 17 with the. vacuum pump 15; and 24, a 
delivery pipe having a cock installed at the bottom of the evaporator 

11. 

The common salt solution containing 5 to 1000 ppm of sodium 
hexametaphosphate in the common salt solution tank 16 is fed into 
the evaporator 11 by the pump 12. Since the atmosphere in the 
evaporator 11 is kept reduced in pressure by the vacuum pump 15, 
the common salt solution heated by the heating pipe 13 is boiled 
in the evaporator 11 at a temperature lower than that at the 
atmospheric pressure. The vapor generated by boiling is discharged 
from the conduit pipe 21, and condensed in the condenser 16,, being 
collected in the drain tank 17 . Crystal seeds 7 are added into the 
evaporator 11, and the solution heated by the heating pipe 13 is 
circulated for evaporative concentration, causing crystals to grow 
around the crystal seeds 7 into larger tetradecahedral to octahedral 
crystals. Since the common salt solution in the evaporator 11 is 
decreased- due to evaporation, an additional, common salt solution 
is supplied from the common salt solution tank 18 to make up for 
the shortage. If the crystallization time is longer, the obtained, 
crystals become perfect octahedral crystals, and if it is 

short, tetradecahedral crystals are produced. This apparatus is 
also operated for batch product ion, and after lapse of necessary 
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time, the polyhedral crystals growing into an adequate size are 

taken out of the delivery pipe 24, and. dried. 

(Action) 

It is considered that 5 to 1000 ppm of sodium 
hexametaphosphate . added to a common salt solution chamges the 
crystal habit in the. crystal growth direction when the common salt 
crystals are precipitated/ to change the common salt crystals 
usually destined to be hexahedral crystals into polyhedral crystals . 
The produced polyhedral crystals little contain the added sodium 
hexametaphosphate, but even if they should contain sodium 
hexametaphosphate, there is no problem since sodium 
hexametaphosphate is a food additive, 
(Examples) 
Example 1 

The apparatus shown in Fig. 2 was used to precipitate common 
sal t crystals according to the .cooling. crystallization method • The 
temperature of the constant temperature heating water, tank 1 was 
set at 60°C / and a common salt solution with purified common salt 
dissolved in it was fed into the vessel 2, and extra purified common 
salt and 10 ppm of sodium hexametaphosphate were added. The 

operation of the apparatus was started. The temperature of the 

■ i 

cooler 5 was set at 5°C, and a common salt solution containing crystal 
seeds 7 of 350 to 420 juti was fed into the crystallizer 6. 

The apparatus was operated for 3 hours for circulation, and 
octahedral common salt crystals with an average size of 600 jxm could 
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be obtained in the crystallizer 6. 
Example 2 . 

The apparatus shown in Fig. 3 was used to precipitate common 
salt crystals according to the evaporative concentration method. 
A common salt solution with ordinary . common salt dissolved in it 
was fed into the evaporator 11 and the common salt solution tank 
18, and 100 ppm of sodium hexametaphosphate was added. When the 
common salt solution in the evaporator 11 became a saturated 
solution, crystal seeds 7 of 100 to 150 were added to the saturated 
solution. The pump 12 was operated to circulate the common salt 
solution in the. evaporator 11. The heating temperature by the 
heating pipe 13 was set at 70°C, and the gas -pressure/ in the 
evaporator 11 was set at 610 mm Hg by operating the vacuum pump 
15.. An additional common salt solution was supplied from the common 
salt solution tank 18 using the pump 12, to keep the liquid level 

in the evaporator 11 constant, while the. evaporative concentration 

being 
was. continued. 
A 

The operation was continued for 5 hours, and common salt 
crystals were taken out of the delivery pipe 24. The common salt 
crystals were octahedral crystals with an average size of 500 fim. 
(Effect of the invention) 

In this invention, since, a slight amount of sodium 
hexametaphosphate used as a food additive is added to a common salt, 
solution, polyhedral common salt crystals can be. easily produced. 
Because of the characteristic crystal form, the consolidation of 
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common salt particles can be prevented, and co^on salt with 
excellent flowability can be presented. Xf the common salt 1. 
deposited on food, the co^ercial value of the food can he enhanced. 

Brie* description of the drawlnoe: 

: fig. 1 is a perspective view showing tetradecahedral common 
salt crystals and an octahedral coa^on salt crystal produced based 
on cubic common salt crystals according to. the method of this 
invention, rig. 2 is a flow sheet schematically showing a common 
s alt crystal producing apparatus according to the cooling method 
used for carrying out the method of this invention. Fig. 3 - a 
fi ow sheet schematically showing a. common salt crystal producing 
. apparatus according to the evaporative concentration method Used 
for carrying out the method of this invention. 

1 . constant temperature heating tan* .2 ... vessel 3 ... stirrer 
<„.pu*P S... cooler 6 ... crystalli.er 7 ... crystal seeds 

10 .. conduit Pip. U ... evaporator 
plpe l4 ... boiler 15 ... vacuum pump condenser 17 - dram 

^ 1Q ?n. 21, 22, 23 ...conduit 
tank 18 ... common salt solution tank 19, 20, 21, 

pipe 2 4 ... delivery pipe 
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Cubic crystal B: T.etradecahedral crystal 
Octahedral crystal 
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